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ABSTRACT
Purpose: This study evaluated the effect of video-aided oral debriefing on task management of anesthesiologist assistant
students through the use of high-fidelity anesthesia crisis simulation scenarios. This information describes an evaluation of
student learning that is valuable in student educational and workplace competency. Method: A total of 18 graduate students in
an anesthesiologist assistant program voluntarily participated in two anesthesia simulation scenarios separated by one of two
debriefing methods (oral debriefing versus video-aided oral debriefing). Task management scores of the scenarios were
assessed through the Anesthetists’ Nontechnical Skills system. Task management scores after the pre-intervention scenario
were compared to the scores after the post-intervention scenario. The effectiveness of video-aided oral debriefing was studied
using a within-subjects analysis. The comparison of video-aided oral debriefing to oral debriefing was examined with a betweensubjects analysis. Results: The results showed a significant improvement in the intervention group from the initial assessment to
the subsequent assessment in task management (p<0.001). However, results did not show a statistically significant difference
between the two debriefing methods after a second anesthesia crisis scenario (p=0.21). Conclusion: The research study found
that task management during anesthesia crisis scenarios improved after video-aided oral debriefing. No difference was found
when comparing the improvement in task management between debriefing methods. Therefore, video-aided oral debriefing was
comparable to oral debriefing in improving task management in this study.
INTRODUCTION
The overall education of health care providers has been viewed as an imperfect educational training paradigm. This statement is
emphasized by Potts and Davis, who suggested, “There is a growing awareness of weaknesses that exist in the education of
health care providers.”1 Greiner and Knebel from the Institute of Medicine reported that among existing health care providers,
their education and evaluation have largely been inadequate to maintain the necessary proficiency that would ensure safe and
high-quality care.2 Safe and high-quality care requires competence and effective execution of both technical as well as
nontechnical skills.
The problem to be addressed by the research study is the relative absence of task management as a nontechnical skill focus
and assessment within the education of anesthesiologist assistant (AA) students as future anesthesia care providers.
Educational preparation in established health care curricula should include both technical and nontechnical skills training of
future health care providers as well as the utilization of established tools for their assessment. As the educational training of
anesthesia care providers prepares for medical expertise inclusive of drugs and equipment as well as other forms of clinical
knowledge in the form of technical skills, training to ensure knowledge of nontechnical components has not been explicitly
featured in anesthesia training programs.3 Specific aspects of nontechnical skills, such as the ability to act as part of a team,
fostering communication, cooperation, and leadership are seldom found in health education.4 Often, a breakdown in these
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nontechnical skill areas (inclusive of task management) contributes to poor patient outcomes.5
Task management is applied to the use of skills for organizing resources and required activities to achieve goals.6 In previous
reports, it was suggested that observational studies and critical incident reporting in clinical settings as well as with patient
simulators have identified task management to be one of the major determinants of successful anesthesia crisis management.3,7
Howard et al stated that task management, like all other nontechnical skills, is not usually attained by anesthesia trainees via
standard routine clinical experience and may need to be specifically taught.8
Previous studies examining the benefits of video-aided oral debriefing (VAOD) focused on technical skills, communication,
stress, and decision making. As an example, Chau et al examined the effect of videotaped vignettes on critical-thinking abilities.9
Winters et al examined the effect of videotaping as a teaching and learning strategy and its ability to enhance essential skill
ability (i.e., technical skills).10 Additionally, Matthews and Viens evaluated the effect of group video testing on basic nursing
skills.11 These authors showed that although decision making is one component of nontechnical skills, the other components of
nontechnical skill assessments (task management, situational awareness, or team working) through VAOD are lacking.
METHODS
Study Design
The study utilized a prospective, two-group, repeated-measure pre- and posttest control group design. The study protocol was
reviewed and approved by the Nova Southeastern University (NSU) Institutional Review Board and written consent was obtained
from all participants.
Figure 1. Study Design
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Participants
Eighteen 2nd-year anesthesiologist assistant students participated in the study. The demographic information was composed of
55.6% male and 44.4% female (demographics: 10 male, 8 female; Mage = 28.11 years; SD + 5.85). Considering the nontraditional status of many graduate-level students, the ages for all participants ranged from 24 to 44 years.
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Table 1. Demographics of Participants
Demographic

3

N

%

15
2
1

83.3
11.1
5.6

3
13
1
1

16.7
72.2
5.6
5.6

10
8

55.6
44.4

Age
20-29
30-39
40-49
Race/Ethnicity
Black/African American
White/Caucasian
Indian
Asian
Sex
Male
Female

Instruments
The Anesthetists’ Nontechnical Skills (ANTS) observation and rating sheet was used as a performance evaluation method for
task management of the participants. The ANTS observation and rating sheet was completed by two independent assessors
after all simulation scenarios. The two independent assessors had no affiliation with the institution or any of the participants.
The study utilized the ANTS for measurement of the effect of VAOD on task management. The ANTS system was developed by
the University of Aberdeen Industrial Psychology Research Centre in collaboration with the Scottish Clinical Simulation Centre.
The ANTS system was developed in 1999 when Flin et al obtained funding from the Scottish Council for Postgraduate Medical
and Dental Education.12 After the completion of preliminary measures to assess usability and acceptability among both
consultants and trainees had shown promise, the ANTS system was released in 2004 and made available to anesthesia care
providers for noncommercial use at no cost.12
The ANTS system includes an observation and rating sheet on which a numerical, scaled value can be assigned to the specified
categories of nontechnical skills. Although the observation and rating sheet encompasses four categories, only the task
management category was used for data collection. The task management category is composed of four skill elements. The
instrument includes a 4-point rating scale ranging from 1 (poor) to 4 (good) for all observed elements with a not observed rating
option for specified skills that were not observed.
The reliability and validity for the instrument were examined and noted in previous studies by various authors. Fletcher et al
suggested the ANTS system is reliable as a measure of nontechnical skills ability in the simulator environment.6 They also found
that the ANTS system satisfied aspects of validity. In addition, the results of a slightly more recent study indicated that the ANTS
system has construct validity.13 In contrast, Flin et al suggested that early reports of the ANTS system content and design in
practice were acceptable.12 However, they also mentioned that inter-rater reliability was predictably lower when raters had
minimal experience and training with the ANTS system. For this reason, it was recommended that a minimum training period of 2
days should be utilized prior to rating participants using the ANTS system.14 The independent assessors for this study received
their training during the orientation phase over the course of 2 days.
Procedures
The effectiveness of video-aided oral debriefing was studied using a within-subjects analysis. The comparison of video-aided oral
debriefing to oral debriefing was examined with a between-subjects analysis. The research study was carried out in four phases:
recruitment, orientation, intervention, and assessment.
Recruitment Phase
A convenience sampling technique included 26 potential participants, in which 18 agreed to participate. The recruitment phase
for the research study was initiated 4 weeks prior to the scheduled date of data collection.
In addition to the participants of the study, three volunteers were asked to participate in the scenarios to role play as members of
the intraoperative team: a circulating nurse, a surgical technician, and an AA. Two actively practicing, licensed AAs were
recruited to become independent assessors for the evaluation phase. Although active in anesthesia practice, these two
independent assessors had no affiliation with the institution or any of the participants involved in the study. The two assessors
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were briefed on the ANTS scoring system and were each provided a copy of the ANTS system handbook to be read in its
entirety. Active program-affiliated faculty were asked to volunteer to assist in the operation of the high-fidelity simulation
mannequin to guide the progress of the simulated scenarios. All program-affiliated faculty had existing knowledge and
experience with high-fidelity mannequin operation and simulated scenario development as well as various debriefing methods.
Once the appropriate consent had been granted, the participants (N = 18) were then randomly assigned to two separate groups
using a random numbers table, oral debriefing (OD) (n = 9) and VAOD (n = 9). The control group (OD) was subjected to the
existing post-simulation OD techniques without video-aided assistance. OD is the manner in which the existing AA training
program implemented post-simulation reflection. The second group was assigned to the experimental group and was exposed to
VAOD as the intervention.
Orientation Phase
All participants and volunteers were instructed on the necessary information to ensure that the research study was able to flow
without interruption. Prior to the individual simulation scenarios, a brief 15-minute orientation was held for all participants to
discuss anesthesia crisis resource management (ACRM) principles. The basic principles of crisis resource management include
environment, resources, reevaluation, attention, teamwork, workload, help, and communication.15 Each of these areas was
detailed during the brief orientation. Although many ACRM concepts and behaviors were discussed, there was no direct mention
of the ANTS scoring system or its affiliated observation and rating sheet.
Those individuals who volunteered to function in the various roles as a part of the perioperative surgical team (circulating nurse,
surgical technician, and AA) were also briefed on these roles. These volunteers were not permitted to coerce or provide any
information to the subjects during the simulation scenarios and were available only for assistance when it was sought by the
study participants. Each participant was briefed on the roles of the surgical team members who were going to be present during
the scenario prior to commencing the individual simulation scenarios.
The currently practicing AAs who were recruited to become blinded independent assessors also received an orientation to
ensure that the components of the ANTS system, including the handbook and the observation and rating sheet, were thoroughly
discussed and understood. The orientation for these volunteers took place over a period of 2 days, as this is the time frame
recommended by previous authors who used the ANTS system.14 During this period, the underlying psychology and associated
anesthesia concerns for task management as a nontechnical skill category mentioned within the ANTS system were discussed.
In addition, an explanation of the ANTS system in its entirety was provided.
Intervention Phase
This phase consisted of two simulation scenarios separated by a debriefing method (OD or VAOD) for each participant. The first
anesthesia-crisis scenario focused on the management of pulseless ventricular tachycardia, and the second focused on the
management of ventricular fibrillation. These two scenarios were selected as all participants had previous knowledge of the
technical management of both. All participants were certified in advanced cardiac life support that covers the discussion and
clinical technical-skill management of these scenarios through established protocols. Additionally, all participants had previously
undergone rigorous simulation training regarding the management of these scenarios as a component of acquiring their
advanced cardiac life-support certification. For the research study, all participants were individually assessed through these
scenarios. For each simulation scenario, all participants were required to participate individually, without the assistance of any
other study participant.
Participants of both groups (OD and VAOD) were subjected to an initial anesthesia crisis simulation scenario, which focused on
the intraoperative management of pulseless ventricular tachycardia while simultaneously being video recorded. Each simulation
scenario began with a verbal report and handover of the patient from the role-simulated AA to the individual participant. The
provided report included all pertinent information for the scenario including the history for the simulated patient as well as the
anesthesia and intraoperative status for the procedure.
The complete crisis-simulation scenario was videotaped for all 18 participants using three cameras, each from different recording
views. This three-camera view was overlaid on all videotaped recordings. The three-camera view incorporated two overhead
views from different perspectives that focused on the actions of the participants during the simulated scenario. The vital signs of
the simulated patient, which were displayed on a 32-inch monitor during the simulation for ease of viewing by the participants,
was also graphically displayed and included within the videotaped footage so that viewers of the videotaped footage were able to
simultaneously assess the vital signs of the patient as the scenario unfolded. All participants were able to call upon the
intraoperative staff present for assistance in managing the scenario but only by asking to perform specific tasks.
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Typically, AAs are supervised by an attending anesthesiologist in practice; however, for the purpose of data collection, the
anesthesiologist for the scenario was not available, which encouraged the participant to proceed with the simulated management
of the patient. Neither the AA nor any other member of the intraoperative staff was able to offer crisis-management advice or
contribute to a differential diagnosis. The roles of the intraoperative staff were carried out according to a script. The scenario
concluded once the anesthesia crisis-simulation scenario had been adequately managed or at the discretion of the faculty
member managing the scenario.
Individual debriefing was carried out immediately after each participant had completed the initial simulation scenario. After
completing the first scenario, participants in the experimental (VAOD) group were individually debriefed while simultaneously
observing the video recording of their pre-intervention management of the anesthesia crisis-simulation scenario. The participants
in the control (OD) group were individually debriefed, albeit only verbally, without the opportunity to observe the video recorded
footage of their pre-intervention management of an anesthesia crisis-simulation scenario. Debriefing for both the VAOD and the
OD groups was guided by ACRM principles as a component of the simulation experience. The ACRM principles included
discussion of environment, resources, reevaluation, workload, teamwork, attention, help, and communication.
The added use of video during VAOD allowed for the ability to pause, fast-forward, or rewind the video-recorded scenarios in
order to ensure adequate discussion of scenario-related management and task management discussion between the researcher
and each participant during the debriefing phase. There was no limit regarding the number of manipulations of each video
recording during the debriefing phase. Therefore, the pause, fast-forward, and rewind features were not used at the same
precise points for each participant receiving VAOD.
The control group that received OD did not view any videotaped footage of their scenarios. Oral debriefing was the manner in
which the AA students were accustomed to receiving feedback after simulation for the educational training within the anesthesia
training program. Each form of post-simulation debriefing focused on nontechnical skill assessments and the associated
intraoperative task management. The time allotted for debriefing did not exceed 20 minutes following a 20-minute simulation for
each participant. The debriefing was focused on four general areas for reflection: student feelings about the simulation, review of
initial assessment steps, review of task management used, and open discussion of individual points of interest.16
After completion of the initial anesthesia crisis-simulation scenario followed by debriefing, all participants returned a day later to
manage a second anesthesia crisis- simulation scenario. For a second time, the previous volunteers were available to role play
as members of the intraoperative surgical team. The second scenario focused on the intraoperative management of ventricular
fibrillation as an anesthesia crisis. Again, the surgical team was debriefed on this particular scenario prior to the assessment
phase of the scenario. Afterwards, the participants for both OD and VAOD groups were subjected to a post-intervention
anesthesia crisis-simulation scenario while simultaneously being video recorded. No debriefing took place for any subject after
the culmination of the second scenario, as all necessary study-related data had been collected by this time.
Assessment Phase
The video recordings of all participants were randomly assigned numbers for identification purposes. All video recordings were
forwarded to the two independent assessors for evaluation of the recorded participants through utilization of the ANTS system.
The data were then collected and input into Statistical Product and Service Solutions (SPSS) software Version 21 for data
analysis.
Data Analysis
The scores for all participants were calculated and analyzed using SPSS Version 21 to determine the effects of the debriefing
methods on task management. A repeated-measure comparison was made to determine the effect of VAOD on task
management. Comparison was also made between the VAOD and OD groups with consideration to task management via ACRM
simulation scenarios. Descriptive statistics were processed and the distribution of data plotted.
Paired-samples t tests were conducted utilizing task management as the dependent variables. These tests enabled a pre- and
post-intervention VAOD assessment of the mean differences for task management. Independent-samples t tests were conducted
utilizing task management as the dependent variable. These tests enabled a comparison of the mean differences between the
VAOD and OD groups in task management.
RESULTS
The first research question sought to determine whether debriefing (VAOD or OD) after an initial anesthesia crisis-simulation
scenario had a possible effect on task management as a specific nontechnical skill category of AA students after a second
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anesthesia crisis- simulation scenario. A paired-samples t test was conducted to evaluate whether participants in the control
group improved in task management after the OD intervention. The results indicated that the mean post-intervention score (M =
3.76, SD + 0.23) was significantly greater than the mean pre-intervention score (M = 2.35, SD + 0.93) for task management, t
(17) = 6.39, p < .001. A paired-samples t test was conducted to evaluate whether participants in the experimental group
improved in task management after the VAOD intervention. The results indicated that the mean post-intervention score (M =
3.67, SD + 0.41) was significantly greater than the mean pre-intervention score (M = 2.31, SD + 0.92) for task management, t
(17) = 9.06, p < .001.
The second research question sought to determine whether AA students who received VAOD would score differently on task
management assessments than AA students who received only OD after a repeat ACRM scenario. Independent-samples t tests
were conducted to evaluate the differences or similarities in post-intervention scores on the dependent variable. For task
management as the dependent variable, participants in the OD group (M = 3.76, SD + 0.23) actually scored higher than
participants in the VAOD group (M = 3.59, SD + 0.52); however, this difference was not statistically significant, t (34) = 1.28, p =
0.21 (2-tailed).
DISCUSSION
This study was not without limitations. As the researcher utilized a convenience sampling method, participants were not
randomly sampled, which limited the ability to generalize the process and results of this study. Additionally, the small sample size
may have lowered the ability to generalize the findings while increasing sample bias. Although all students maintained an
equivalent number of hours and course credits for didactic, laboratory, and clinical training, the amount of time that each
participant was exposed to ACRM during the clinical aspect of training may have varied between participants.
The VAOD debriefing technique may have served as a distraction and may have left less time to debrief verbally, as there was
only a 20-minute period of time allotted for debriefing. Because the study was held over the course of 2 full days, participants
scheduled for earlier times may have affected the study from possible shared discussions among participants of the anesthesia
crisis-simulation scenario content. Although the research study sought to determine the effect of the intervention on task
management, the participants were aware of their presence in a simulated scenario and, therefore, some aspects of a true
anesthesia crisis (e.g., stress) could not be replicated.
The study findings may be beneficial to all stakeholders of training programs in medicine. This study is also beneficial to currently
practicing anesthesia care providers including anesthesiologists, certified registered nurse anesthetists, and AAs, as it offers a
view of task management as a nontechnical skill and potential techniques for improving task management in a perioperative
environment.
This study adds to the existing body of knowledge of clinical simulation training, debriefing methods, and nontechnical skill
assessments as they are utilized for educational training among health care professionals. In addition, current practicing
anesthesia care providers involved in the use of simulation training for continuing education may benefit as well. Training
programs for various health care professions may see a benefit when similar assessments are implemented in their existing
educational training curriculum.
CONCLUSIONS
Despite the demonstrated improvements in task management scores from pretest to posttest, the results of the research study
did not indicate a significant difference in task management scores between the two groups. Participants in the VAOD group
actually achieved lower scores following debriefing as compared to the OD group, although the difference was not statistically
significant. This finding indicated that the quality of task management was not significantly determined by debriefing method but
was significantly affected by the presence of debriefing in any form following simulation.
In conclusion, the research study found that task management for ACRM improved after both debriefing methods. However, no
difference was found when comparing the improvement in task management performance between debriefing methods.
Therefore, VAOD was comparable to OD in improving task management in this study.
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